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PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please 
application as follows. 



March 8, 2001 



amend the above -identified 



IN THE CLAIMS 

Please amend the claims as follows: 

7. (Amended) The radio base station according to claim 
6, wherein said channel multiplexing part arranges, in a time 
base, said call control channel and said perch channel's part 
non- orthogonal in terms of a code to said call control channel, 
such that said call control channel can be demodulated when 
received. 



8. (Amended) The radio base station according to claim 

6, wherein said channel multiplexing part multiplexes said perch 
channel and the call control channel subjected to interleave. 

9. (Amended) The radio base station according to claim 
6, further comprising a control part for controlling transmit 
power of said call control channel, wherein said control part 
performs power control such that said call control channel can 
be demodulated. 



Attached hereto is a marked-up copy version of the changes 
made to the claims by the current Amendment . The attached page is 
captioned " Version with markings to show changes made " . 

Entry of the above amendments prior to examination is 
respectfully requested. 

Please charge any shortage in fees due in connection with 
the filing of this paper, or credit any overpayment of fees, to 
the deposit account of Antonelli, Terry, Stout & Kraus, LLP, 
Deposit Account No. 01-2135 (566.39849X00). 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS 

Please amend the claims as follows: 

7. (Amended) The radio base station according to claim =h 6, 
wherein said channel multiplexing part arranges, in a time base, 
said call control channel and ^ said perch channel's part non- 
orthogonal in terms of a code to said call control channel, such 
that said call control channel can be demodulated when received. 

8. (Amended) The radio base station according to claim =1- 6, 
wherein said channel multiplexing part multiplexes said perch 
channel and the call control channel subjected to interleave. 

9. (Amended) The radio base station according to claim =h 6, 
further comprising a control part for controlling transmit power of 
said call control channel, wherein-r said control part performs 
power control such that said call control channel can be 
demodulated. 
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Method of mobile communication and mobile communication 
j system using CDMA multiplexing technique 

Technical Field 
■ The present invention relates to a method of mobile 
commujniaation using CDMA (Code Division Multiple Access) 
technique, and in particular to a method of mobile 
communication using a CDMA multiplexing technique that can 
preveint disturbance to a call control signal owing _ to 
inevitable interference between signals emitted from a 
base ; station being multiplexed according to the CDMA 
system . 

Background Art 
In the CDMA system, on the transmission side, radio 
channels are each subjected to code modulation using a 
spreading code specific to each radio channel, then 
multiplexed, and transmitted, and the receiving side 
demultiplexes each channel by decoding operation called 
despreading using a cod© specific to that radio channel. 
To this end, the receiving side should perform despreading 
using the identical spreaaing coa© ana on th© same^ ti,m±ng 
as the transmission side. Generally, in a mobile 
communication system, a different spreading code is used 
for each call connection, and accordingly, it is necessary 
to previously inform the receiving side of a spreading code 
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to use. 

.Thus, the CDMA mobile communication system sets a 
broadcast channel called a perch channel, in addition to 
a chainnel through which user data for comniunicat ion is 
5 trans.itnitted, and uses this perch channel for transmitting 
code jinformation required for despreading. This perch 
channel and the other channels < a control channel , a traffic 
channiel, eta.) are subjected to code modulation using 
respeiotive spreading codes orthogonal to one another to 

10 separate those channels. Those spreading codes for 
channel separation are characteristic to the system and 
therefore known to mobile stations (MS). Here, the perch 
channel is a broadcast channel for transmitting common 
control information to a plurality of mobile stations. 

15 ■ On the other hand, in the CDMA system, it is required 

that a mobile station distinguishes each base station ( BS ) . 
Each base station spreads the perch channel with a spreading 
code :unique to that base station, to transmit the perch 
channel. Namely, the perch channel is subject to spreading 

20 twice, once with the spreading code for the channel 
separation, and once with a spreading code for 
distinguishing a base station. Differently from the 
spread code for channel separation, this spreading code 
for distinguishing a base station is unknown to a mobile 

25 station. Accordingly, a mobile station must try and find 
whether a spreading code for distinguishing a base station 



z 



coincides with one of a plurality of candidates, one by 
one . 

Fig. 9 is a diagram for explaining a perch channel 
signal system according to the above-mentioned 
conventional technique, and now it will be described 
furthermore. In Fig. 9, the symbol A indicates one slot 
of the perch channel, and the symbol B Indicates one slot 
of the traffic channel. The perch channel transmits codes 
used by a mobile station for despreading, and the traffic 
channel transmits a user traffic such as a call traffic 
and data traffic. Each slot A of the perch channel is 
subjected to coda modulation twice, once with a short code 
CI unique to the system and common to every base station 
within the system, and once with a long code Dl unique to 
a particular base station. 

The perch channel and a group of essential traffic 
channels (a plurality of traffic channels exist 
correspondingly to the number of mobile stations under 
communication) transmitted by the base station at the same 
time are each spread with spreading codes orthogonal to 
one another to avoid mutual interference. On the other 
hand^ the system struotur-e becomes s±mple wtien the code 
Dl unique to a particular base station is common for all 
the traffic channels emitted from that particular base 
station. Thus, each slot B of the traffic channels other 
than the perch channel emitted from the same base station 



3 



^ f-Ttifq^i-'ii7rW5T^W/T r-ax:u4:D-oiiD-^riu 20U1? 3fl 8Bit^) 9:59 p. 09 

HT1473 

is subjected to spreading twice, once wltli a short code 
CN that is orthogonal to and different from the short code 
CI that Is unique to the system and used for the perch 
channel, and once with the long code Dl that is same as 
5 the perch channel and unique to a particular base station. 
By using CN that is orthogonal to CI in terms of a code, 
it is, possible to ensure orthogonality between the perch 
channel and traffic channels. 

However, in the above-described example, sine© the 

10 code pi unique to a base station is not previously informed 
to a mobile station, a mobile station must try all the codes 
that can be considered in principle, to search out the 
correct code. In this method, when the number of kinds of 
those codes is enormous, or when the code length of those 

15 code^ is extremely long, mtich time is required for searching 
out the correct code. 

Thus, it is possible to consider a method where the 
codes assigned to the base stations are classified into 
some :groups in advance, and classification information is 

20 transmitted in advance. In this case, there is known a 
method of shortening the search time, in which a mobile 
station first detects the group to which the required code 
belongs, to narrow the range of search objects, and then, 
searches the codes within that group. 

25 Further, in order to perform despreading with a long 

code Dl unique to a base station, it is necessary to know 
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the time (timing of the code) at which despreading is 
started using that code. However, in the example shown in 
Fig. 9 \ it is impossible to know the start time before 
identifying the code Dl, which is a problem to solve. 
5 Fig. 10 is a diagram for explaining a perch channel 

signal system according to another conventional technique 
that can solve the above-mentioned problem, and it will 
be described in the following. 

The example shown in Fig. 10 uses two kinds of perch 

10 channels, i.e., first and second perch channels, as the 
perch channel. Each slot of the first perch channel 
comprises an area Al and an area C. Similarly to the case 
of Fig . 9 , the area Al is subjected to code modulation twice , 
once with the short code CI unique to the system and common 

15 to every base station within the system and once with the 
long code Dl unique to a particular base station. And, the 
area C is subjected to spreading with a spreading code 
different from those codes. At this area C, spreading with 
the long spreading code Dl and the spreading with the short 

20 spreading code CI unique to the system are stopped, and 
instead, this area C is spread with a short spreading code 
02 . 

This spreading code 02 is used for clarifying the send 
timing of the perch channel, and a mobile station can 
25 realize slot synchronization of the perch channel, by 
receiving the area C. Namely, the mobile station can know 
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the time at which the long spreading code Dl started. 
Further, a code predetermined by the system can b© used 
as the spreading cod© 02, similarly to the spreading code 
CI, and, in order for a mobile station to easily establish 
5 slot synchronization, a special code having a small 
correlation is used. 

Further, in the second perch channel, an area D is 
set at a time position that is synchronous with the area 
C of the first perch channel. This area D is spread with 

10 a short spreading code 03 that indicates a class (group) 
to which the long spreading code Dl unique to the base 
station belongs. Here, the codes 02 and 03 have orthogonal 
relation with each other, and therefore, can be separated 
even if they overlap in time base with each other. An 

15 interval between a certain area D and the next area D , namely , 
a part that is synchronous with an area Al of the first 
perch channel, is made empty. 

As the conventional technique concerning a mobile 
communication method using the above-descrihed CDMA 

20 multiplexing technique, is known the technique described 
in HIGUCHI Ken-ichi, SAWAHASHI Mamoru and ADACHI Fumiyuki , 
"Method of high speed cell search using a long code mask 
in a DS-CDMA cellular system with asynchronous base 
stations", Shingakugiho , TECHNICAL REPORT OF lEICE 

25 DSP96-116, SAT96-111, RCS96-122 (1997-01), for example. 

In the above-described conventional technique shown 

e 
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in Fig. 10, the long spreading code Dl Is not used for 
spreading in ttxe areas C and D of the first and second percli 
channels, and, the short spreading codas 02 and 03 are not 
necessarily orthogonal to the spreading code CI. 
5 Accordingly, the parts of the areas C and D are not 
orthogonal to communication channels other than the perch 
channels. Accordingly, it is possible that, in the 
above -described conventional technique, signals in the 
parts of the areas C and D of the first and second perch 

10 channel interferes with the communication channels , 
causing interference similar to white noise. 

Owing to the mentioned interference, partial noise 
is mixed onto a signal on the essential traffic channel. 
Generally, however, by sufficient interleaving in the 

15 traffic channel, a partial error is not made and a severe 
problem does not occur as a result of averaging. 

However, a general traffic channel is multiplexed 
with call control information for ring trip, handover, call 
termination, and the like. Thus, when the above-mentioned 

20 area C or D overlaps in time base with an area of the call 
control information, severe interference is given to the 
call control information. 

Fig- 11 is a diagram for explaining that the areas 
C and D give interference to the call control information 

25 on the traffic channel, and it will be described in the 
following . 
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In Fig. 11, the first and second perch channels have 
the same structures as ones described referring to Fig. 
10. The traffic channel for an essential user signal has 
areas F for transmitting the call control information used 
5 for ring trip, handover, call termination, and the like, 
in addition to areas E for transmitting essential signal 
information. Here, the areas F-E are spread >rith the 
spreading codes CN and Dl as described above. The call 
control information requires a lower bit rate than the 

10 essential signal information, and accordingly, as sh.own 
in Fig. 11, the control information is time division 
multiplexed as the area F having shorter duration with the 
area E for transmitting the signal information. The length 
of one slot consisting of the area E for the traffic channel 

15 and the area F is same as the length of one slot consisting 
of the area A and the area C of the first perch channel, 
in terms of time duration. 

Further, for the sake of convenience of description. 
Fig. 11 shows the case where the areas C and D of the first 

20 and second perch channels and the areas F of the traffic 
channel have completely synchronized timing. However, a 
different slot offset is set for a tr-affics channel of each 
mobile station, and it is possible that the area F partly 
overlaps with the areas C and 

25 Thus, in the conventional technique shown in Fig. 10, 

when the areas C and D of the perch channel and the area 

8 



, f-tflff I^J^mftP-W/T • ^ax;u4:5-ilb-6l'lU 2UU13 ^ 8U(?fi) 10:00 P. 14 

HT1473 

F for transmitting the call control information overlap 
with each other, interference with the call control 
information is generated, as shown in Fig. 11. Generally, 
in the case of user information such as voice or data, 
5 generation of an occasional error dose not invite fatal 
degradation of the service. On the other hand, it is an 
important problem that an error in the call control 
information invites unstableness of call connection and 
considerable degradation of the service. In particular, 
10 the area F for transmitting the call control information 
has shorter duration in comparison with the areas E and 
Al , the area F may entirely overlap with the areas C and 
D. Thus, when almost all the area F overlaps with the areas 
C and D, improvement in error can not be expected by 
15 interleaving the area P only. 

An object of the present invention is to provide a 
method of CDMA mobile communication that can solve the 
problem of the technique shown in Fig. 11, can suppress 
interference of the area C (which is used for clarifying 
20 send timing of the perch channels) and the area D (which 
indicates a group of long spreading codes Dl ) in the first 
and second perch channel with the call control information 
on the traffic channel, can recovery the call control 
information when it is interfered, and can perform stable 
25 call connection. 
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Disclosure of the Invention 
To achieve the above objects, the present invention 
provides a method of mobile communication in which a base 
Station communicate with a mobile station through a call 
5 control channel for transmitting call control information 
and through a perch channel for transmitting a spread code 
used for despreading demodulation of said call control 
Information, wherein: said perch channel and said call 
control channel are transmitted being arranged in a time 
10 base such that an error rate becomes less than or equal 
to a threshold level when said mobile station receives said 
call control channel. 

Further, the above objects are achieved by arranging 
said call control channel and a part that is provided in 
15 said perch channel and is not orthogonal to said call 
control channel in terms of a code, such that the error 
rate becomes less than or equal to the threshold levels 
when said call control channel is received, when said perch 
channel and said call control channel are arranged in the 
20 time base. 

Further, the above objects are achieved by 
interleaving said call control channel when said perch 
channel and said' call control channel are arranged. 

Further, the above objects are achieved by providing 
25 a method of mobile communication in which a base station 
communicate with a mobile station through a call control 

10 
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channel for transmitting call control information and 
througii a percli channel for transmitting a spread code used 
for despreading demodulation of said call oontrol 
information, wherein: said perch channel and said call 
5 control channel are transmitted, being arranged in a time 
base such that said mobile station can demodulate said call 
control channel. 

Further, the above objects are achieved by providing 
a method of mobile communication in which a base station 

10 communicate with a mobile station through a call control 
channel for transmitting call control information and 
through a perch channel for transmitting a spread code used 
for despreading demodulation of said call control 
information, wherein: said call control channel is 

15 transmitted, being power controlled such that said mobile 
station can demodulate said call control channel. 

Further, the above objects are achieved by providing 
a radio base station comprising! a first channel generating 
part for spreading call control information with a first 

20 spreading code to generate a call control channel; a second 
channel generating part for generating a perch channel that 
transmits the first spreading code used £or despreading 
modulation of said call control information; and a channel 
multiplexing part for multiplexing the call control 

25 channel generated by said first channel generating part 
and the perch channel generated by said second channel 
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generating part by arranging the call control channel and 
the perch channel such that said call control channel can 
be demodulated. 

Further, the above objects are achieved when said 
channel multiplexing part arranges, in a time base, said 
call control channel and said perch channel's part 
non " orthogonal in terms of a code to said call control 
channel, such that said call control channel can be 
demodulated when received. 

Further, the above objects are achieved when said 
channel multiplexing part multiplexes said perch channel 
and the call control channel subjected to interleave. 

Further, the above objects are achieved by further 
providing a control part for controlling transmit power 
of said call control channel, wherein said control part 
performs power control such that said call control channel 
can be demodulated. 

Further, the above objects are achieved by providing 
a method of mobile communication using a CDMA multiplex 
technique, in which a base station communicates with a 
mobile station through a traffic channel for transmitting 
user data and through a percli channel for tr'ansmit ting a 
spreading code used for demodulating the user data, 
wherein; said traffic channel has a call control channel 
subjected to time division multiplex; and said call control 
channel and a part that is provided in said perch channel 
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and has not orthogonality to other channels in terms of 
. the spreading code are arranged not to overlap with each 
other in a time base. 

Farther, the above objects are achieved by providing 
5 a method of mobile communication using a CDMA multiplex 
teohniqtie. in which a base station communicates with a 
mobile station through a traffic channel for transmitting 
user data and through a perch channel for transmitting a 
spreading code used for demodulating the user data, 

10 wherein: said traffic channel is constructed such that said 
traffic channel has a oall control channel subjected to 
time division multiplex, and a signal of said call control 
channel and the user data are subjected to time division 
multiplex and interleaving. 

15 Further, the above objects are achieved when said 

base station controls transmit powers of the perch channel 
and traffic channel to satisfy: 

Pu >= Pp + SIRr - Gd 
where Pu is a transmit power of said traffic channel, Pp 

20 is a transmit power of said perch channel, SIRr is a signal 
to interference power ratio required for receiving the 
traffic channel without an ©ri-or, and Gd = 10 log( spread 
rate/bit rate of the traffic channel) is a spread gain of 
the traffic channel. Further, the above objects are 

25 achieved by providing! a control information generating 
part for generating control information common to a 
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plurality of radio terminal; a first spreading part for 
spreading said control information with a first spreading 
code Dl; a second spreading part for spreading a first 
specific information with a second spreading code 02 
5 related to a start timing of said first spreading code; 
a third spreading part for spreading the control 
information, which has been spread by said first spreading 
part, with a third spreading cod© CI; a first perch channel 
generating part for generating a first perch channel by 
10 performing time division multiplex with respect to the 
control information spread by said third spreading part 
and the specific information spread by said second 
spreading part; a fourth spreading part for spreading a 
second specific information with a fourth spreading code 
15 03 (this 03 is in orthogonal relation with said 02 in terms 
of a code} related to a group to which said first spreading 
code belongs; a second perch channel generating part for 
generating a second perch channel by synchronizing the 
second specific information spread with the fourth 
20 spreading code 03 with said first specific information of 
said first perch channel; an input part for inputting voice 
or data; a call control information generating part for 
generating call control information; a multiplexing part 
for performing time division multiplex with respect to said 
25 voice or data and said call control information; a fifth 
spreading part for spreading said voice or data and call 
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control information subjected, to the time division 
multiplex, using said first spreading code Dl ; a sixtli 
spreading part for spreading said voice or data and call 
control information, which have been subjected to 
5 spreading by said fifth spreading part, using a fifth 
spreading cods CN orthogonal to said third spreading code 
in terms of a code; a traffic channel generating part for 
generating a traffic channel including said voice or data 
and call control information spread with said fifth 

10 spreading code; and a control part for controlling slot 
offsets of said first perch channel and said traffic channel , 
such that said first specific information of the first perch 
channel and said call control information of the traffic 
channel, generally, do not overlap with each other in a 

15 time base. 

Here, instead of said control part or in addition to 
said control part, may be provided a transmit power control 
part for controlling a transmit power of said traffic 
channel . 

20 Further, the above objects are achieved by providing 

an error correction coding part for performing error 
correction coding on said voice or data and said call 
control information, before spreading using said fifth 
spreading code CN . 

25 Further, the above obj ects are achieved by providing : 

a multiplexing part for performing time division multiplex 
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v?ith respect to said, voice or data and the call control 
information; an interleaving part for interleaving said 
voice or data an<a call control information subjected to 
said time division multiplex; and a fifth spreading part 
5 for spreading said voice or data and call control 
information subjected to interleaving, using said first 
spreading cod© Dl; 

Further, the above objects are achieved by providing 
an error correction coding part for performing error 

10 correction coding on said call control information before 
the interleaving. 

Further, the above objects are achieved by providing 
an error correction coding part for performing error 
correction coding after said voice or data and said call 

15 control information are multiplexed. and before the 
interleaving . 

Further, the above objects are achieved by providing 
a mobile station comprising: a receiving part for receiving 
said first perch channel, said second perch channel, and 

20 said traffic channel; a first extracting part for 
extracting said second spreading code 02 from the first 
perch channel receivea by said receiving paart ; a second 
extracting part for extracting said fourth spreading code 
03 from the second perch channel received by said receiving 

25 part; a third extracting part for extracting said first 
spreading code based on said second spreading code and said 
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fourth spreading aode; a broadcast information 
demodulating part for demodulating broadcast information 
by performing desprsading demodulation on said second 
perch channel using said first spreading code extracted 
5 by said third extracting part and said third spreading code 
CI; and a call control information demodulating part for 
demodulating the call control information by performing 
despreading demodulation on said traffic channel using 
said first spreading code extracted by said third 
10 extracting part and said fifth spreading code CN . 

Brief Description of Drawings 

Fig. .1 is a diagram showing a configuration of a 
mobile communication system according to the present 
15 invention; 

Fig. 2 is a block diagram showing a radio base station 
according to the present invention; 

Fig. 3 is a block diagram showing another radio base 
station according to the present invention; 
20 Fig. 4 is a block diagram showing a radio terminal 

according to the present invention; 

Fig. 5 IS a block diagram showing another radio 
terminal according to the present invention; 

Fig. 6 is a diagram showing an example of channel 
25 arrangement according to the present invention; 

Fig. 7 is a diagram showing another example of channel 
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Structure according to the present invention; 

Fig. 8 is a diagram showing a state of interleave 
according to the present invention; 

Fig. 9 is a diagram showing a conventional technique; 
5 Fig. 10 is a diagram showing another conventional 

technique; and 

Fig. 11 is a diagram showing the problem to be solved 
by the present invention. 

10 Best Mode for Carrying Out the Invention 

In the following, an embodiment of the method of 
mobile communication using the CDMA multiplexing technique 
according to the present invention will be described in 
detail referring to the drawings. 

15 Fig. 1 shows a CDMA mobile communication system 

according to the present invention. This system comprises 
a public switched telephone network (PSTN) 100, a switching 
center ( SW ) 101, a base station control (BSC) 102 for 
controlling base stations, radio base stations 103, 113, 

20 and mobile stations 104, 114 . Further , Fig . 1 shows a first 
perch channel 105, a second perch channel 106, a traffic 
channel 107 given with a suitable slot offset, and an 
interleaved traffic channel 117. Owing to thus - arranged 
traffic channel, it is possible to prevent an error of the 

25 call control information in the traffic channel. 
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1. First Bmbodiitient 

Fig. 2 shows a radio base station 103 according to 
the first erabodinieint . and Fig. 4 shows a configuration of 
a mobile station 104 according to the first embodiment. 
5 As shown in Fig. 2, the radio base station 103 

comprises: a multiplexing part 200 for multiplexing and 
transmitting a first perch channel, a second perch channel, 
and a traffic channel; a first perch channel generating 
part 203; a second perch channel generating part 204; a 

10 traffic channel generating part 205; a power control part 
206 for controlling power of the traffic channel; and an 
SIR (Signal to Interference Ratio) estimating part 207 for 
estimating an SIR of a received signal. In detail, the 
first perch channel generating part 203 perforins spreading 

15 of broadcast information, which is control information 
common to a plurality of mobile stations, with a long 
spreading code Dl unique to the base station and a short 
spreading code CI unique to the system. This makes an area 
Al . An area C is spread with a spreading code 02 indicating 

20 a start position of the spreading code Dl . Here, the area 
C is all-1 data. Further, the spreading codes Dl, CI and 
02 are generated by a spreading code generating part: 210, 
and set to spreaders. The areas Al and C after spreading 
are multiplexed by a multiplexing part 202. The second 

25 perch channel generating part 204 performs spreading with 
a spreading code 03 indicating a group to which the 
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spreading code Dl belongs, to generate an area D, Here, 
the area D is all-1 data. The traffic channel generating 
part 205 comprises: a multiplexing part 212 for 
multiplexing communication information (an area E) such 
5 as voice or data and call control information (an area P) 
such as ring trip and the like; and a spreading code 
generating part 211 for generating spreading codes CN and 
Dl used for spreading the area FE after multiplexing , Here , 
a control part 208 controls the spreading code generating 

10 parts 210 and 211, and indicates a slot offset and the like, 
for example. Namely, the control part 208 sets slot 
offsets to the spreading code generating parts so that a 
serious error does not occur in the call control information. 
The spreading code generating parts 210 and 211 generate 

16 spreading codes with the slot offsets indicated by the 
control part 208. 

As shown in Fig. A. the mobile station 104 comprises; 
a separating part 400 for separating a received signal; 
a despreading part 401 for despreading th© second perch 

20 channel to search the spreading code 03; a despreading part 
402 for despreading the area C of the first perch channel 
to search the spreading code 02 ; e despreading part 4,03 
for despreading the area Al of the first perch channel with 
the spreading code CI; a despreading part 406 for 

25 despreading th© area that has been despread with the 
spreading code CI by the despreading part 403 , in accordance 
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with an instruction of a control part 405 , in order to search 
the long spreading code Dl; a despreading part 404 for 
despreading the traffic channel with the short spreading 
code CN; a desspreading part 407 for despreading the traffic 

5 channel, which has been despread with the spreading code 
CN by the despreading part 404, with the long spreading 
code Dl obtained from the first perch channel; an error 
correcting part 408 for performing error correction of the 
broadcast information that has been demodulated by 

0 despreading; an error correcting part 409 for performing 
error correction of the communication information such as 
voice or data that has been demodulated by despreading 
and an error correcting part 410 for performing error 
correction of the call control information that has been 

5 demodulated by despreading. Now, receiving operation will 
be described. First, when the despreading part 401 detects 
Q3 and the despreading part 402 detects 02 . the control 
part 405 can know the group to which the long despreading 
code belongs and the start timing, and therefore, sets the 

;0 long spreading code belonging to that group into the 
despreading part 406, to search the long spreading code 
usad by tne radio base station 103 for spreading the first 
perch channel. Then the control part 405 sets the long 
spreading code Dl found by this search, into the despreading 

•5 part 407. By this, it is possible to demodulate the voice 
data and the call control information by despreading . Here , 
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the error correcting parts 408, 4Q9 and 410 may be provided 
In case of necessity. 

Fig. 6 shows an example of structures of the perch 
channels and the traffic channel in the first embodiment. 
5 The main point of the first embodiment of the present 
invention lies in that the area C used for clarifying the 
send timing of the perch channel and the area D indicating 
the group to which the long spreading cods Dl belongs, in 
the first and second perch channels are arranged as follows . 

10 Namely, those areas C and D, which may interfere with the 
essential traffic channel, are arranged not to coincide 
in time base with the area P for transmitting the call 
control information that has been subjected to time 
division multiplex into the traffic channel. 

16 Namely, as shown in Fig. 6, expressing the start time 

of the area C of the fixst perch channel as TO. the time 
when the area C ends and the area Al starts as Tl. th© time 
when the area Al ends and the next area C starts as T2 , 
the start time of the area F of the traffic channel as t3 , 

20 and the time when the area F ends and th© area E starts 
as T4 , the slot offset for the traffic channel is set to 
satisfy the following equations: 
T3 Tl . . . ( 1 ) 

T4 <= T2 , . . ( 2) 

25 As described above, the control part 208 of the radio 

base station 103 indicates the slot offset for the slot 
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Of tha traffic channel to satisfy the conditions shown in 
the equations (1) and (2). As a result, the ar^a P for 
transmitting the call control Information of the traffic 
channel never overlaps in time base with the areas C and 
5 D of the perch channels, preventing the signals of the perch 
channels from Interfering with the call control 
information , 

Here, according to the above equations, the areas do 
not coincide with each other at all. However, the areas 

10 may overlap in some degree. In that case, the overlap may 
exist to the extent that corresponding errors of the call 
control information are allowable. When an error 
correction coding part (not shown) is provided to the radio 
base station to perform error correction on the call control 

15 information, then the area overlap is allowable to a larger 
extent. In the case that error correction is thus 
performed on the side of the radio base station 103, then, 
errors in the call control information owing to ttie area 
overlap can be corrected by providing the error correcting 

20 part 410 to the mobile station 104. 
2, Second Embodiment 

Fig. 7 shows an example of channel struatux-es of the 
perch channels and tlie traffic channel according to a second 
embodiment of the present invention. 

25 The first and second perch channels shown in Fig. 7 

according to the present invention have the same structures 
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as the case explained referring to Fig, 10. And, the 
traffic channel in the second embodiment of the present 
invention has the structure in which each slot G is formed 
by multiplexing user information such as voice, data, or 

5 the like and the call control information, and thereafter 
being subjected to Interleaving, 

Fig. 3 shows a radio base station 113 according to 
the second embodiment. The main difference from Fig. 2 
lies in that an interleaving part 320 is provided to the 

0 traffic channel generating part 305. The interleaving 
part 320 rearranges the order of the inputted call control 
information and voice/data or the like. Namely, the call 
control information, which has been arranged in a cluster, 
is rearranged to be scattered in time base. In comparison 

5 with the fist embodiment, interleaving leads to increase 
of the degree of freedom of the control part 208 to set 
a slot offset. 

Fig. 5 shows a mobile station 114 of the second 
embodiment. The main difference from Fig. 4 lies in that 

0 a deinterleaving part 500 is provided. By this, the 
traffic channel interleaved by the radio base station 113 
can be tieinterleaved. , to rea.uc© errors in the call control 
information caused by interference of the perch channels. 
As a result of interleaving, the area F of the call control 

5 information does not entirely coincide with the areas C 
and D of the perch channels. However, from the opposite 
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Viewpoint, those areas partly overlap with each other to 
a small extent. Although this overlap part causes errors, 
such errors of the call control information can be reduced 
by error correction in the error correcting parts 409 and 
5 410 . 

Fig. 8 shows that, scattering of the call control 
information in time base by interleaving reduces 
interference "by the area C that is not orthogonal in terms 
of a code. In the eKatnple of Fig. 8^ three pieces of the 
10 area F after the interleaving overlap with the area C, 
causing errors in the parts of those pieces, while 
transmission can be performed without error in the parts 
overlapping with the area Al that is in the orthogonal 
relation . 

15 As already described, the call control information 

transmitted in the area F of the traffic channel of Fig. 
11 has small quantity of information in comparison with 
the essential user information transmitted through the 
traffic channel, and accordingly has shorter burst width 

20 after the time division multiplex. As a result, as 
described referring to Pig. 11, it is possible that the 
area F for transmittins the call control information is 
entirely covered by the part shown as the area C or D of 
the first or second perch channel that interferes with the 

25 traffic channel, causing errors of the call control. 

On the other hand, in the second embodiment shown in 



25 



/m^\^9^~WWm¥m l-ax:045-316-3710 20013 8B<?h> 10:03 ' P. 31 

HT1473' 

Fig. 7 of til© present invention, each slot G of tne traffic 
channel Is formed by performing the time division multiplex 
on the user information such as voice, data, or the like 
and the call control information, and thereafter by 
5 interleaving. On the receiving side, when data of the area 
G is received, then, the user signal and the call control 
signal can he separated by deinterleave operation, to 
extract the given call control signal. The call control 
signal interleaved and scattered in the area G is widely 
10 dispersed in time base, and accordingly, a probability of 
error generation can be largely reduced, similarly to the 
user signal. 

3 . Third Embodiment 

15 The above-described first and second embodiments of 

the present invention can prevent disturbance to the call 
control information and unstableness of call connection 
control owing to interference inevitably produced between 
signals multiplexed by the CDMA system and emitted from 

20 a base station. 

As already described, in the case of user information 
such as voice, data, or the like transmitted through the 
traffic channel, an occasional error does not cause fatal 
degradation of the service. However, when user 

25 information is not voice information having a bit rate of 
several kbit/sec, but multimedia data or the like having 
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a bit! rat© of several hundreds kbit/sec, a ratio to the 
spr©4d rat© (chip rate) becomes smaller, and accordingly 
a soi-called spread gain decreases and resistance to 
interference with the traffic channel becomes lower. 
5 ] Thus, in the first and second embodiment of the 

present invention described referring to Figs. 6 and 7, 
it is. possible that interference of the area C or D of the 
perch channel with user data on the traffic channel may 
become remarkable. To avoid such a situation, it is 

10 necessary to make the transmit power of the traffic channel 
not sio lowered than the transmit power of the perch channel. 

! Thus, the power control part 207 performs power 
control of the traffic channel according to the following 
method. Namely, a base station is constructed such that 

15 the transmit powers of the perch channels and the traffic 
chanijiel are controlled to satisfy the following equation: 

; Pu >= Pp + SIRr - Gd ' ... (3) 

where Pp is a value obtained by adding the powers of the 
area I C and the area D of the perch channels, Pu is the 

20 transmit power of the traffic channel transmitted from the 
base I station , SIRr is a signal to interference power ratio 
required for receiving the traffic cbannel without an error, 
andGd=10 1og( spread rate /bit rate of the traffic channel ) 
is ai spread gain of the traffic channel. Namely, the 

25 minimum transmit power of the traffic channel is changed 
in accordance with the bit rate of user data transmitted 
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through the traffic channel. 

, As described above, the present invention can reduce 
interference of the perch channels with the call control 
information or the traffic channel in the mobile station 
side : 
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Claims 

1 1. "A method of mobile communication in which a base 

2 station communicates with a mobile station through a call 

3 control channel for transmitting call control Information 

4 and. through a perch channel for transmitting a spread code 

5 used 'for despreading demodulation of said call control 

6 information, wherein: 

7 said perch channel and said call control channel are 

8 transmitted being arranged in a time base such that an error 

9 rate 'becomes less than or equal to a threshold level when 
10 said .mobile station receives said call control channel. 

1 2. ; The method of mobile communication according to Claim 

2 1, wherein: 

3 ■ when said perch channel and said call control channel 

4 are arranged In the time base, said call control channel 

5 and d part that is provided in said perch channel and is 

6 not orthogonal to said call control channel in terms of 

7 a code are arranged such that the error rate becomes less 

8 than or equal to the threshold level when said call control 

9 channel is received. 
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1 3. ■ The method Of mobile communication according to Claim 

2 1, wherein: 

3 , when said perch channel and said call control channel 

4 are arranged, said call control channel is interleaved. 

1 4. ; A method of mobile communication in which a base 

2 station communicates with a mobile station through a call 

3 control channel for transmitting call control information 

4 and through a perch channel for transmitting a spread code 

5 used; for despreading demodulation of said call control 

6 information, wherein: 

7 said perch channel and said call control channel are 

8 transmitted, being arranged in a time base such that said 

9 mobile station can demodulate said call control channel. 

1 5. : A method of mobile communication in which a base 

2 stati.on communicate with a mobile station through a call 

3 control channel for transmitting call control information 

4 and through a perch channel for transmitting a spread code 

5 used; for despreading demodulation of said call control 

6 information, wherein: 

7 said call control channel is transmitted , being power 

8 controlled such that said mobile station can demodulate 

9 said: call control channel, 
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16. A radio base station comprising: 

2 a first channel generating part for spreading call 

3 control information with a first spreading code to generate 

4 a call control channel; 

6 , a second channel generating part for generating a 

6 perch channel that transmits the first spreading code used 

7 for ' despreading modulation of said call control 

8 information; and 

9 - a channel multiplexing part for multiplexing the call 

10 control channel generated by said first channel generating 

11 part and the perch channel generated by said second channel 

12 generating part by arranging the call control channel and 

13 the perch channel such that said call control channel can 

14 be demodulated. 

1 7. The radio base station according to Claim 7 , wherein ; 

2 said channel multiplexing part arranges, in a time 

3 base, said call control channel and a said perch channel's 

4 part non- orthogonal in terms of a code to said call control 

5 channel, such that said call control channel can be 

6 demodulated when received. 

1 8. The radio base station according to Claim 7 . wherein: 

2 said channel multiplexing part multiplexes said 

3 perch channel and the call control channel subjected to 
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4 interleave. 

1 9. The radio base station according to Claim 1 . further 

2 comprising a control part for controlling transmit power 

3 of sdid call control channel, wherein j 

4 said control part performs power control such that 

5 said call control channel can be demodulated. 

1 10, A method of mobile communication using a CDMA 

2 multiplex technique, in which a base station communicates 

3 with a mobile station through a traffic channel for 

4 transmitting user data and through a perch channel for 

5 transmitting a spreading code used for demodulating the 

6 user data, wherein: 

7 said traffic channel has a call control channel 

8 subjected to time division multiplex; and 

9 said call control channel and a part that is provided 

10 in said perch channel and has not orthogonality to other 

11 channels are arranged not to overlap with each other in 

12 a time base. 

1 11. The method of mobile communication using a CDMA 

2 multiplex technique according to Claim 10, wherein: 

3 said base station controls transmit powers of the 

4 perch channel and traffic channel to satisfy: 



32 



HT1473 

5 Pu >= Pp + SIRr - Gd 

6 whe>r© Pu Is a transmit power of said traffic channel, Pp 

7 is a transmit power of said psrch channel, SIRr is a signal 

8 to interference power ratio required for receiving the 

9 traffic channel without an error, and Gd = 10 log (spread 

10 rate/bit rate of the traffic channel) is a spread gain of 

11 the traffic channel. 

1 12. A method of mobile communication using a CDMA 

2 multiplex technique, in which a base station communicates 

3 with a mobile station through a traffic channel for 

4 transmitting user data and through a perch channel for 

5 transmitting a spreading cod© used for demodulating the 

6 user data, wherein: 

7 said traffic channel is constructed such that said 

8 traffic channel has a call control channel subjected to 

9 time division multiplex, and a signal of said call control 

10 channel and the user data are subjected to time division 

11 multiplex and interleaving. 

1 13. The method of mobile communication using a CDMA 

2 multiplex technique according to Claim 12, wherein: 

3 said base station controls a transmit power of the 

4 traffic channel to satisfy: 

5 Pu >= Pp + SIRr - Gd 
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6 wliere Pu Is the transmit power of said traffic channel, 

7 Pp is a transmit power of said perch channel, SIRr is a 

8 signal to interference power ratio required for receiving 

9 the traffic channel without an error , and Gd = 10 log ( spread 

10 rate/bit rate of the traffic channel) is a spread gain of 

11 the traffic channel. 

1 14, A communication apparatus, comprising: 

2 a control information generating part for generating 

3 control information common to a plurality of radio 

4 terminal ; 

5 a first spreading part for spreading said control 

6 information with a first spreading code Dl; 

7 a second spreading part for spreading a first 

8 specific information with a second spreading code 02 

9 related to a start timing of said first spreading code; 

10 a third spreading part for spreading the control 

11 information, which has been spread by said first spreading 

12 part, with a third spreading code CI; 

13. a first perch channel generating part for generating 

14 a first perch channel by performing time division multiplex 

15 with respect to the control information spread by said third 

16 spreading part and the specific information spread by said 

17 second spreading part; 

18 a fourth spreading part for spreading a second 
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19 specific information with a fourth spreading cocie 03 

20 related to a group to which said first spreading code 

21 belongs,* 

22 a second perch channel generating part for generating 

23 a second perch channel by synchronizing the second specific 

24 information spread with the fourth spreading code 03 with 

25 said first specific information of said first perch 

26 channel; 

27 an input part for inputting voice or data; 

28 a multiplexing part for performing time division 

29 multiplex with respect to said voice or data and call 

30 control information; 

31 a fifth spreading part for spreading said voice or 

32 data and call control information subjected to the time 
S3 division multiplex, using said first spreading code Dl; 

34 a sixth spreading part for spreading said voice or 

35 data and call control information, which have been 

36 subjected to spreading by said fifth spreading part, using 

37 a fifth spreading code CN orthogonal to said third spreading 

38 code in terms of a code; 

39 a traffic channel generating part for generating a 

40 traffic channel including said voice or data and call 

41 control information spread with said fifth spreading code; 

42 and 

43 a control part for controlling slot offsets of said 
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44 first perch channel and said traffic channel, such that 

45 said, first specific information of the first perch channel 

46 and said call control information of the traffic channel, 

47 generally, do not overlap with each other in a time base. 

1 15. The communication apparatus according to Claim 14, 

2 further comprising-. 

3 a transmit power control part for controlling a 

4 transmit -power of said traffic channel, instead of said 

5 control part or in addition to said control part . 

1 16. The communication apparatus according to Claim 14, 

2 further comprising: 

3 an error correction coding part for performing error 

4 correction coding on said call control information or on 

5 said voice or data and said call control information , before 

6 spreading using said fifth spreading code CN . 

1 17. The communication apparatus according to Claim 15, 

2 further comprising: 

3 an error correction coding part for performing error 

4 correction coding on said call control information or on 

5 said voice or data and said call control information , before 

6 spreading using said fifth spreading code CN . 
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1 18, A communication apparatus, comprising: 

2 a control information generating part for generating 

3 control information common to a plurality of radio 

4 terminal; 

5 a first spreading part for spreading said control 

6 information with a first spreading code Dl; 

7 a secona spreading part for spreading a first 

8 specific information with a second spreading code 02 

9 related to a start timing of said first spreading code; 

10 a third spreading part for spreading the control 

11 information, which has been spread by said first spreading 

12 part, with a third spreading code Cl; 

13 a first perch channel generating part for generating 

14 a first perch channel by performing time division multiplex 

15 with respect to the control information spread by said third 

16 spreading part and the specific information spread by said 

17 second spreading part; 

IS a fourth spreading part for spreading a second 

19 specific information with a fourth spreading code 03 

20 related to a group to which said first spreading code 

21 belongs; 

22 a second perch channel generating part for generating 

23 a second perch channel by synchronizing the second specific 

24 Information spread with the fourth spreading code 03 with 

25 said first specific information of said first perch 



37 



iiti{rO lU:Ub K. 



HT1473 

26 channel; 

27 an input part for inputting voice or data; 

28 a multiplexing part for performing time division 

29 multiplex with respect to said voice or data and the call 

30 control information; 

31 an interleaving part for interleaving said voice or 

32 data and call control information subjected to said time 

33 division multiplex; 



34 a fifth spreading part- for spreading said voice or 

35 data and call control information sulajeoted to 

36 interleaving, using said first spreading code Dl; 

37 a sixth spreading part for spreading said voice or 

38 data and call control information, which have been 

39 subjected to spreading by said fifth spreading part, using 

40 a fifth spreading code CN orthogonal to said third spreading 

41 code in terms of a code; and 

42 a traffic channel generating part for generating a 

43 traffic channel including said voice or data and call 

44 control information spread with said fifth spreading code. 

1 19, The communication apparatus according to Claim 18, 

2 further comprisings 

3 an error correction coding part for performing error 

4 correction coding on said call control information or on 

5 said voice or data and said call control information , before 
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6 the interleaving . 

1 20. A CDMA mobile communication system comprising a 

2 plurality of mobile stations and a radio base station 

3 communicating with said mobile stations, wherein: 

4 said radio base station comprises: 

5 a control information generating part for generating 

6 control information common to said plurality of mobile 

7 stations; 

8 a first spreading part for spreading said control 

9 information with a first spreading code Di; 

10 a second spreading part for spreading a first 

11 specific information with a second spreading code 02 

12 related to a start timing of said first spreading code; 

13 a third spreading part for spreading the control 

14 information, which has been spread by said first spreading 

15 part, with a third spreading code CI; 

16 a first perch channel generating part for generating 

17 a first perch channel by performing time division multiplex 
IS with respect to the control information spread by said third 

19 spreading part and the specific information spread by said 

20 second spreading part; 

21 a fourth spreading part for spreading a second 

22 specific information with a fourth spreading code 03 

23 related to a group to which said first spreading code 
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24 belongs; 

25 a second perch channel generating part for generating 

26 a second perch channel by synchronizing the second specific 

27 information spread with the fourth spreading code 03 with 

28 said first specific information of said first perch 

29 channel ; 

30 an input part for inputting voice or data; 

31 a multiplexing part for performing time division 

32 multiplex with respect to said voice or data and call 

33 control information; 

34 a fifth spreading part for spreading said voice or 

35 data and call control information subjected to the time 

36 division multiplex, using said first spreading code Dl; 

37 a sixth spreading part for spreading said voice or 

38 data and call control information, which have been 

39 subjected to spreading by said fifth spreading part, using 

40 a fifth spreading code CN orthogonal to said third spreading 

41 code in terms of a code; 

42 a traffic channel generating part for generating a 

43 traffic channel including said voice or data and call 

44 control, information spread with said fifth spreading code 

45 CN; 

46 a control part for controlling slot offsets of said 

47 first perch channel and said traffic channel, such that 

48 said first specific information of the first perch channel 
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49 and said call control information of the traffic channel, 

50 generally, do not overlap with each other in a time base; 

51 ana 

52 a transmitting part for transmitting said first perch 

53 channel, said second perch channel, and said traffic 

54 channel; 

55 each of said mobile stations comprises: 

56 a receiving part for receiving said first perch 

57 channel, said second perch channel, and said traffic 

58 channel; 

59 a first extracting part for extracting said second 

60 spreading code 02 from the first perch channel received 

61 by said receiving part; 

e2 a second extracting part for extracting said fourth 

63 spreading code 03 from the second perch channel received 

64 by said receiving part; 

65 a third extracting part for extracting said first 

66 spreading code based on said second spreading code and said 

67 fourth spreading cod©; 

68 a broadcast information demodulating part for 

69 demodulating broadcast information by performing 

70 despreading demodulation on said second perch channel 

71 using said first spreading code extracted by said third 

72 extracting part and said third spreading code CI; and 

73 a call control information demodulating part for 
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74 demodulating the call control information by performing 

75 despreading demodulation on said traffic channel using 

76 said first spreading code extracted by said third 

77 extracting part and said fifth spreading code CN . 
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Abstract 

On the side of a mobile station (104, 114), 
interference of a perch channel (105 , 106 ) with call control 
information or a traffic channel (107) is reduced, 
5 realizing stable communication. 

In a method of CDMA communication in which 
communication is made through the traffic channel (107) 
for transmitting user data and the perch channel ( 105 . 106 ) 
for transmitting- a spreading code used for demodulation 
10 of the user data, the traffic channel (107) has a call 
control channel (F) subjected to the time division 
multiplex, and that call control channel (F) and a part 
(C, D) of the perch channel (105, 106), which is non- 
orthogonal to the call control channel, are arranged not 
15 to overlap with each other in a tima base. 
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Declaration and Power of Attorney for Patent Application 
Japanese Language Declaration 

TE©ffi^C5%5B#i bT, &«mTOjiO ambSTo As a below named inventor, I hereby declare that: 



%(D^. %m^^ mmUTW.(D^<D&^(DmizmM^tLrc My residence, post office address and citizenship are a 



stated next to my n 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought 
on the invention entitled 



METHOD OF MOBILE nOMMtJNICATION AND 
MORTLE COMMTTNTCAT TON SYSTEM USING 
ODMA MULTIPLEXING TECHNIQUE 



(KSt"'5*-&) fClTjESnSbfco 



the specification of which is attached hereto unless the 
following box is checked: 

!E1 was filed on Dftcemher 21 . 1 999 

as United States Application Number or PCI 
International Application Number 
PCT/JP99/07175 and was amended on 
(if applicable) 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims, as amended by any amendment referred to 
above. 



D , mm^mm\z'D^^xmmrs.mmm^-r^mmf>^&^ 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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I hereby claim foreign priority under Title 35, United States 
Code, § 119(a)-Cd) or § 365 (b) of any foreign appIication(s) for 
patent or inventor's certificate, or § 365(a) of any PCX 
International application which designated at least one country 
other than the United States, listed below and have also 
identified below, by checking the box, any foreign application 
for patent or inventor's certificate, or PCX International 
application having a filing date before that of the application on 
which priority is claimed. 



Prior foreign application(s) 



10-362862 



(Number) 



Japan 



(Country) 



2 1 /December/ 1998 

(Day/Month/Year Filed) 



Priority Not Qaimed 



(Number) 



(Country) 
(H«) 



(Day/Month/Year Filed) 

ittim¥^ B) 



(Number) 



mm 3 Bm^mmmi 1 9*(e)]SKa^~viT, tihw^kb 



(Day/MonthA'ear Filed) 

1 hereby claim the benefit under Title 35, United States Code, § 
119(e) of any United States provisional application(s) listed 



(Application No.) 



(Filing Date) 



(Application No.) 



(Filing Date) 



VfWiti ^mm 3 6 5 *(c) izm-^^ < mm ^z.z. \z^^ u ^-r^ s 
^m-^tiTzs^mm^ffymmizmt^mmmmz-Di^xm^m 



I hereby claim the benefit under Title 35, United States Code, § 
120 of any United States application(s), or § 365(c) of any PCX 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCX 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, § 112, 1 acknowledge 
the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, § 1.56 which 
became available between the filing date of the prior application 
and the national or PCT International filing date of this 
application. 



(Application No.) 



(Filing Date) 



(Status)(patented, pending, abandoned) 



(Apphcation No.) (Filing Date) 

mt. ^kB^(D^m\z-&-^\.\xif.'SMm^xmn7'^mMm 

m ti^-t^xmrnx 5 1 fl i; T !/ i s ;i t . $ B friSicSct: y^c $ tifc 

m.{mmm'Rn^ntmm(DnMt^mm^mim^\mimz 

t , ^ LT^© J: 5 fm.M.\z^^m.m(DpB^^nx\-i. misLfc. 
x\m.\zm'^^titcmn(Dm9mmmon^ z. t ^wMh.x-o 



(Status)(patented, pending, abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that vrillful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attomey(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



Donald R. Antonelli, Reg. NO;_20;296;_pavid T. Terry, Reg. No. 20,178 ; Melvin Kraus, Reg. No. 22,466 ; William I. Solomon, Reg. 
No.^2S,565^ Gregory E. Montone, Reg.'Na_28J4a; Ronald J. Shore, Reg. N o. 28,g 27; Donald ETStout, Reg. No. ?6.422: Alan E. 
Schiavelli, Reg. No . 32,087 ; James N. Dresser, Reg. N o_. 22,9 73 and Carl I. Brundidge, RegJ^0;^9^1 



Send Correspondence to: 
Antonelli, Terry. StouU^J&^s, 
Suite 180(1- 

1300 North Seventeenth Street 
Arlington, Virginia 22209 



Direct Telephone Calls to: 



Telephone: (703) 312-6600 
Fax: (703) 312-6666 







1- 
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Full name of sole or first inventor 
Toshiro SUZUKJ 




B# 






Inventor's signature^. — / Date 


im 




Residence ^"y^^/^l / 

Yokohama, Japai^ Y 


mm 




Citizenship 

Japanese 






Post Office Address 

c/o Hitachi, Ltd., Intellectual Property 
GroupNew Marunouchl Bldg. 5-1, Marunouchl 1- 
chome.Chiyoaa-ku, Tokyo 100-8220, Japan 
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Full name of second joint inventor, if any 
Takashi YANO 




B# 






Second inventor's signature Date 


im 




Residence -v^K 

Kokubunji. Japarn^^ / V 
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Citizenship ' 

Japanese 






Post Office Address 

c/o Hitachi. Ltd., Intellectual Property 
GroupNew Marunouchl Bldg. 5-1, Marunouchl 1- 
chome.Chiyoda-ku, Tokyo 100-8220, Japan 
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(Supply similar information and signature for third and subsequent 
joint inventors.) 
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Full name of third joint inventor, if any 

Takaki UTA 








Third inventor's signature Date 
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Residence -^]/A/ 

Kokubunji, Japai^-^ 
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Post office address 

c/o Hitachi, Ltd., Intellectual Property 
GroupNew Marunouchi Bldg. 5-1, Marunouchi 
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Residence j/^ 
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Hisato IWAI 
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Citizenship ' 
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Post office address 
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